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AN EXPERIMENTAL EVALUATION OF THE ABILITY 
OF CHILDREN TO INTERPRET THE PICTURES 
USED IN ELEMENTARY TEXTBOOKS 
IN GEOGRAPHY 


FLOYD A. CROPPER 
Bloomfield, Nebraska 


“THE PROBLEM 


The primary aim of this investigation was to determine the in- 
fluence of instruction on the ability of elementary grade children to 
interpret geographic textbook pictures. Textbook illustrations were 
used rather than stereopticon views or moving pictures because 
the visual instruction in most schools is still limited to the class 
room textbook. It was not our purpose to advance any particular 
method by which picture study may be made or to defend the type 


' of pictures used in certain textbooks. The problem concerned itself 


with what instruction has to do with enabling the child to interpret 
geographic pictures and not how he is to secure the specific training. 


THE VALUE OF PiIcTURES IN GEOGRAPHY 


There is probably no study in the curriculum of the elementary 
school in which richer or more varied illustrative material is found 
than is available in the field of geography. Educators are more and 
more recognizing the superior quality of the knowledge gained thru 
the eye, or the eye combined with the other sense organs. A student 
may read of the huge Devil’s Tower of Wyoming, but unless he has 
seen this famous column of rock he is unable to form a clear-cut 
idea of it without the use of a picture. 


ASSUMPTIONS INVOLVED IN THE PROPOSED PROCEDURE 


A child’s ability to interpret geographic pictures may be deter- 
mined by the explanations he may give or the questions he might 
ask relative to a picture. This study assumed that the child’s ques- 
tions serve as an index to his ability to appreciate and interpret 
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pictures for the reason that the questions may be a natural out- 
growth of the reasoning and explanation he may have evolved in his 
own thinking. After a child inspects a picture of a Mexican Desert 
scene, he might foresee the difficulties of road building in this desert 
region, and ask the question, ‘‘What type of highways would you 
find in this region?’’ With the conscientious pupil, the question may 
serve as a ‘key’ to his thinking. Even in the case of purely factual 
questions in which the answer may be ‘yes’ or ‘no’, the child will hard- 
ly ask such a question without any reasoning whatever. If it was 
thought that such was the case, the pupil might be asked to answer 
his own questions. As a child questions, so does he think served as 
one of the basic assumptions of our study. It was assumed further 
that training could improve the ability of children to interpret pic- 
tures and that any conclusions drawn from this study could be 
experimentally tested again by geography teachers of our schools. 


A Brier SuRVEY OF THE STUDY 


Before going further let me present a brief survey of the entire 
study. One hundred geography textbook pictures were mounted, 
numbered and rated as to their quality or value. As I will explain 
later, this rating was done by experienced geography teachers. Out 
of this group of 100 pictures, the 20 receiving the highest rating were 
divided into two sets of ten each. Now in a class of twenty seventh- 
grade pupils, each picture of the first set was presented to two pu- 
pils, each pupil asking five questions concerning the picture. Then 
followed seven weeks of picture instruction, after which the second 
set of ten pictures were presented to the pupils and the same re- 
quest made as before. The conclusions were drawn from a compari- 
son of the type of questions asked on Sets I and II, thereby indicat- 
ing the value of instruction on the ability of children to interpret 
and appreciate geography textbook pictures. 


CLASSIFICATION OF PupILs’ QUESTIONS 


Now to consider further the basis on which the evaluation was 
made. It was noted that the data upon which the conclusions of the 
problem rest are the questions pupils asked relative to certain geo- 
graphic textbook pictures. These questions, which were secured 
before and after the study was made, form the basis for the evalua- 
tion. All of the questions were classified as factual questions or 
those based on relationships. The factual questions were divided 
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into those possessing natural environmental items and those featur- 
ing human items. The questions of relationship may have related 
natural to natural items, natural to cultural items, or cultural to 
cultural items. All questions concerning climate, topography, rain- 
fall, winds, temperature, etc., were classified as physical environ- 
mental. For instance, the question, ‘‘Does the region have heavy 
rainfall?’’ would receive this classification because it concerns an 
item of physical environment. Questions concerning plants or ani- 
mals, such as ‘‘ Would you expect any forests in this section?’’ re- 
ceive a biological classification. Questions relating to man’s behavior 
or social position were placed with the cultural group. The question 
‘‘What kind of people live here?’’ is an example of the cultural fea- 
ture. ‘‘ How is the grain cut today?’’ was the type of question which 
concerned man’s activity. 

The word ‘why’ frequently introduced the question bearing 
relationships. The pupil desires to know the reason for certain 
things he sees in the picture. He may want to know how certain fea- 
tures are related to other items in the picture. The following ques- 
tion called for the relation of a natural item to a natural item: ‘‘ Why 
has the river cut such a deep channel here?’’ If the question, ‘‘ Why 
has the railroad been built thru this valley?’’ had been asked we 
would have classified it as the relationship of a cultural to a natural 
item. The question, ‘‘Are their agricultural methods as good as 
ours?’’ represents the relationship of a cultural item to a cultural 
item. A careful study of the picture and legend is necessary in order 
to classify the question, ‘‘ Are these people very industrious?’’ The 
answer may be a simple ‘yes’ or ‘no’ but the picture tells us that an 
implied relationship probably existed in the mind of the child when 
the question was asked. Such questions receive an implied relation- 
ship classification. 


Factuat vs. RELATIONSHIP QUESTIONS 


A pupil may ask, ‘‘In what temperature region is Java?’’—a 
purely factual question—and another child may inquire, ‘‘How 
does the temperature of the region affect the industries of Java?”’ 
—a question bearing the relationship of natural item to a cultural 
item. The latter question obviously required the better reasoning 
and represents a type of thinking more in harmony with the true 
purpose of the picture. Modern geography methods call for in- 
struction which involves man’s relations to his environment. Pic- 
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tures are one of the best mediums by which these relationships 
may be taught. An illustration permits the child to visualize the 
actual conditions which form the basis of the relationship. To secure 
a correct interpretation of this relation thru other means than pic- 
tures, oftentimes is difficult. A pupil asking a factual question about 
a picture may indicate that he has not discovered the real signifi- 
cance of the illustration and is unable to penetrate into the relation- 
ships involved. As Fairbanks states, ‘‘The old geography was main- 
ly factual, the new geography is chiefly relative.’’ As the new geo- 
graphy methods excel the old, in that degree the questions of re- 
lationship exceed in value those which are factual. For these rea- 
sons, it was assumed that the ability of children to interpret the pic- 
ture is indicated by the type of question he may ask, and that a 
higher type of thinking is involved if questions of relationship are 
asked rather than the factual type. 


PicturE ANALYSIS 


A careful examination of geography pictures reveals distinct 
differences in quality. While the term ‘geographic quality’ is rather 
vague in some respects still it is possible to classify certain photo- 
graphs as having high geographic quality while others have little 
or no such quality. The use of pictures of high geographic quality 
aids in making geography real and concrete, in providing material 
regarding which interpretations may be made, and in developing 
the ability to think geographically. This ability to think geographi- 
cally is one of the real contributions the teaching of geography 
should make to the education of the elementary school child. 


CRITERIA FOR J UDGING THE QUALITY OF PICTURES 


In order to proceed with this study it was first necessary to de- 
termine the criteria by which pictures could be classified as to 
quality. In order to have high geographic quality, a picture should 
satisfy these criteria: 

(1) The picture should be so clear and distinct that pupils and 
teacher need not guess as to what the picture attempts to convey. 
This is especially true of pictures having little or no descriptive 
legend accompanying them. However, the quality of a photograph 
which is dull and indistinct can hardly be improved by a lengthy 
legend. Distinct features are the important thing in all pictures. 
If the pupil must spend time determining what these features are, 
the major value of the picture has been lost. The lack of clearness is 
generally due to poor photography or faulty printing. 
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(2) There ought to be enough related ideas either actual or im- 
plied, in a picture to provoke thought and reasoning. As explained 
previously pictures may offer a wealth of material by which rela- 
tionships can be drawn. This is true only in so far as the picture may 
present related ideas as the basis for these relationships. The fewer 
related ideas present in the picture the fewer relationships that may 
be inferred. No attempt could be made to give the actual number of 
related ideas found in a single picture. Ideas which to some seem re- 
lated carry no meaning for others. For instance, a photograph 
of an oil shale cliff or mountain peak with no other photographic 
features carries practically no related ideas whatever while a pic- 
ture of a crowded street scene in Shanghai may present so many 
relationships that several are lost in the interpretation. 

(3) The picture, in order to have high geographic quality, 
should show just a few distinct geographic features rather than 
attempt to convey a large number of details. Here again exact 
numbers cannot be given. What may be a few features in one photo- 
graph may be too many in another. Relationships are more easily 
drawn if the child does not need to search thru minor details to find 
the principal geographic factors involved. 

(4) The picture should present geographic factors only, tf pos- 
sible. Factors involving history, geology, and other kindred sub- 
jects hardly have a major part to play in a geographic picture. 
It is true that other fields of study may be touched upon in dealing 
with any one picture but at no time should geographic factors be 
placed in the background. For instance, a view of a Mohammedan 
in prayer far out on the desert wastes may have sufficient geo- 
graphic factors to make it valuable but in actual study of that pic- 
ture the child is led astray as is indicated by such questions as, 
‘‘Why is the man praying way out here?’’ or ‘‘Who are Moham- 
medans?’’ or ‘‘Why is he facing east?’’ ete. Geographic factors 
should always be in the forefront of every picture. 

(5) The picture should stimulate the pupil to see possible re- 
lationhips between the natural environment and human activity. 
Lynn H. Halverson of the University of Wisconsin writing on 
‘Pictures in the Teaching of Geography’”’ has said that an ideal 
picture of high geographic quality should show ‘‘human activ- 
ity in its natural setting.’’? Children should be encouraged to relate 
the activity of man to his surroundings for it is by such study that 
he becomes acquainted with the difficulties and hardships under 
which his neighbor must live. Photographs taken in Mexico showing 
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the relationship of the topography to man’s activity assist the 
American youngster in recognizing the difficulties under which the 
Mexican must labor. : 

(6) The quality of a picture must be determined entirely upon 
its own merits and not upon the legend or description which might 
accompany the illustration. A poor picture could hardly be classi- 
fied as having high quality even tho it has an all inclusive legend 
accompanying it. The question may be raised, ‘‘ Wherein lies the 
value of a photograph if all the pupil’s thinking is suggested for 
him by means of a lengthy legend?’’ Legends might include, how- 
ever, sufficient questions to challenge the child’s thinking. Pictures 
of buildings are of little value unless they have historical or literary 
associations, show the use of certain building materials, or the 
adaptation of architecture to natural conditions. Pictures of city 
streets or panoramic views of cities are of passing value unless 
they show natural conditions which individualize the city or show 
the natural causes of its location. Pictures of factory interiors are 
seldom of great value. 

The preceding list of criteria is probably not complete. Un- 
doubtedly additional factors governing the geographic quality of 
a picture might be named. However, the foregoing criteria have 
served as the basis for the selection of the pictures for this study 
and have quite satisfactorily established the term ‘‘picture qual- 
ity.”’ 

Stupy PRoceDURE 

One hundred pictures were chosen from three leading textbooks. 
This choice rested chiefly on clearness, size, and presence of im- 
portant geographic features. Pictures of cities, buildings, monu- 
ments or people in special costume were not included in accordance 
with the aforementioned criteria. An attempt was made to secure 
pictures featuring climatic conditions, industries, topography or the 
life and manners of people. Each picture (with legend) was 
mounted and given a special number before being sent to the raters. 

Fifteen geography teachers were chosen to rate the hundred 
pictures as to quality. Actual geography teaching experience was 
the only criterion for the selection of judges. It was proposed, in the 
selection of pupils to be used in the study, that a normal group of 
grade school children be chosen on the basis of their intelligence 
and class standing in geography. With a normal group, out of the 
ordinary results would not be expected as might be the case with 
a select group of pupils. Seventh grade pupils were chosen because 
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the pictures were already a part of their daily geographic study. 
Twenty children were selected in order to have an average sized 
class and a correspondingly greater number of questions from the 
experimental testing program. By choosing five pupils ranking high 
in intelligence, ten with average rank and five low in intelligence, 
a class would be secured which would approach a normal distribu- 
tion. Approximately seventy-five per cent of the class were girls. 


J UDGING THE PICTURES FOR QUALITY 


With the pictures selected, the investigator was ready to send 
them to the judges for the rating as to quality. In this way, the 
twenty pictures of the highest quality could be selected for the 
pupils’ questions before and after the picture instruction was 
given. The eighty pictures remaining could be used for the actual 
classroom picture instruction. 

Each judge received with the pictures, a list of the criteria, direc- 
tions for scoring, etc. He was directed to rate the pictures as to 
whether they were high (A) in geographic quality, whether they had 
considerable (B) quality, little (C) quality, or no (D) quality. Ar- 
bitrary numerical weightings were assigned to all rating values. 
Inspection reveals that of the entire group of twenty pictures not 
one received less than seven ‘‘A’’ ratings as to quality, one picture 
was rated highest in quality by thirteen raters (‘‘Haying Time in 
Southwestern Norway’’). Several of the pictures receiving high 
ratings by some were rated as having little quality by others. Only 
one picture out of the twenty (‘‘A Spanish Landscape’’) received 
the lowest rating—that of no quality. 


INSTRUCTION IN PicTURE INTERPRETATION 


With the twenty pictures selected the investigator divided them 
into two sets of ten each. For purposes of identification these were 
called Set I and Set IT. Set I was used for testing the picture inter- 
pretative ability of the children at the beginning of the picture 
study and Set II was used at the close of the study. The pictures 
were divided in such a way as to give approximately the same total 
numerical score for each set. The pictures of Set I were presented 
to the pupils at the first meeting of the class (March 8, 1932). Hach 
picture was given to two pupils and without any preliminary study, 
or explanations from the instructor, each pupil was requested to 
write five questions concerning the picture. The questions were to 
indicate some phase of the picture which they wished to know more 
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Fig. 1. Picturesque Mexico. On the arid plateaus near Monterey, flourishes little but 
the spiny cactus. And yet if land like this could be irrigated, it would produce abundant 
crops.* 


about or to which they would like to supply the answers. After the 
questions were written the children were asked to indicate several 
things they saw in the picture and which interested them. This was 
done in order to assist in the final classification of the original ques- 
tions. 

Kighty pictures remained after Sets I and II had been taken 
from the original hundred. This group was used in the actual pic- 
ture study which required fourteen study periods, two classes a 
week for seven weeks. The pupils did not see the pictures before the 
class study was introduced, a procedure which was somewhat out 
of the ordinary but which was done in order to show that any prog- 
ress the group might make from the study would be due entirely to 
the class accomplishments and not to outside assistance. Even bet- 
ter results should be secured if the picture study were carried on 
under normal class situations. 





* Electro plates for Figures 1 and 3 were supplied by Allyn & Bacon, from Stull & 
Hatch: Our World Today, Asia, Latin America, United States, pp. 130 and 176. 
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P A Picturs Stupy Discussion 


In order to illustrate the method used in the picture study, the 
writer presents an actual class discussion upon a picture selected 
from Set I (Fig. 1). This material has been transcribed from notes 
taken during a typical class period near the close of the picture 
study. 





Instructor—What was the first thing you noticed when the picture was shown to you? 
Pupil—The dry desert. 
Pupil—The kind of trees. 


% Pupil—The man on ‘‘ horseback. ’’ 
Instructor—What geographic factors are outstanding in this picture? 
2 Pupil—The vegetation. 


Pupil—The lack of rainfall. 
Pupil—The topography. 





Pupil Questions and Explanations 


Q.? What type of highways would be found in this region? 

A The hot, dry climate might discourage tourists from entering this region, conse- 
quently, well built highways would not be a necessity. 

A. Few people live here and those who do, find the mule the best means of transportation. 

A. The cost of building and maintaining roads here would be too great... ete. 

Q. In what way does the picture tell you the climate is hot and dry? 

A. The vegetation, especially the ‘‘bushy tree’’ (tree cactus), the low shrubs and the 
absence of grass indicates lack of rainfall. 

A. The sandy desert floor and the man’s broadrimmed hat indicate a hot climate. 

, Q. How would the people of this region earn a living? 

A. Agriculture would play no part here due to the lack of rainfall—the grazing of sheep 

might be profitable, especially in the foothills of the distant mountains. 








e A. Possibly mining is done in certain parts. 
1 A. The people would have to live at the edge of such a region .. . ete. 
' E.* I wouldn’t like to live here on account of the heat. Even the man on the horse acts 
iS shiftless and lazy. 
3. Q. What do you think would cause the people to lack ambition? 
A. The hot and dry climate, principally. 
Q. Why don’t they irrigate and raise crops? 
n A. Water is not obtainable because large rivers do not flow near here. 
_ A. The altitude is probably too great, making it impossible to send water into this 
a region. ... etc. 
E. I don’t believe this soil would be very fertile even if they could irrigate. 
le E. I don’t agree. I believe this soil will raise good crops because many plants are grow- 
it ing here even tho little moisture is present. . . . ete. 
7 E. Uncle Sam is building a big dam. They can irrigate this country after it is finished. 
Instructor—Does the picture tell you anything of dams? 
0 Pupil—No. The United States wouldn’t help irrigate Mexico anyway. 
- | Instructor—Then we shall have to discard any such information because it is outside 
n the realm of the picture. 


? Questions. 
& * Answers. 
* Explanations. 
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Fic. 2. Scene in the Caucasus Mountains. Courtesy, Ewing Galloway, N.Y. 


Not all pictures received as lengthy a discussion as this one. 
It will be noted that a number of geographic factors (as indicated 
by the picture) have been touched upon by the class. The climate, 
including the rainfall and temperature, the topography, transporta- 
tion, roads, vegetation, industries, soils, population, characteristics 
of the people and irrigation prospects have been introduced. The 
class has completed a trip to old Mexico, they have studied and 
viewed the country, and are now back in their school room—all 
within fifteen or twenty minutes of time. They are now more able 
to understand the difficulties under which certain Mexicans must 
live. Possibly a more friendly understanding may have been created 
within the minds of the children toward all Mexicans. If this is true, 
the study has reached the zenith of importance. 

At the close of the study, the pictures in Set IT were presented 
to the members of the class. With the same general instructions in- 
cident to Set I, the pupils were asked to indicate the outstanding geo- 
graphic features of two pictures and present five questions on each 
illustration as was done in the preceding set. Finally each pupil was 
to indicate all the geographic factors connected with each picture, 
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i.e., each pupil was asked the question, ‘‘Geographically, what does 
the picture tell you?’’ In this way the final interpretative ability of 
the children was tested and the experimental work closed. 

For purposes of comparison, a picture has been selected from 
Set I which agrees quite closely in content with a picture of Set IT. 
‘¢A Scene In The Caucasus”’ (Fig. 2) was presented to the class 
before the instruction was given and it received eight factual ques- 
tions and two relationship questions. A somewhat similar picture 
‘‘Sheep in Wyoming”’ (Fig. 3), belonging to Set II, received two 











Fic. 3. Sheep in Wyoming. 


factual and eight relationship questions. These pictures are nearly 
identical in content. Instruction produced almost a complete re- 
versal in the child’s reasoning relative to the two pictures. Photo- 
graphs of sheep raising became more than a mere group of facts. 
The child saw in the illustration relationships involving climate, 
rainfall, topography, man’s activities, etc. Instruction had taught 
the child to ask why? 


RESULTS OF QUESTION CLASSIFICATION 


I am certain the reader will be interested in the results of the 
classification of the questions before and after the instruction was 
given. It was found that exactly 75 per cent of the questions were 
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factual before the instruction was given and only 25 per cent of the 
questions bore relationships. After the seven weeks of picture study 
was made, an entirely different set of figures resulted. We now find 
that instead of 25 per cent of the questions being based on relation- 
ships that 64 per cent of them are questions of relationship. Instead 
of 75 per cent being factual, only 36 per cent were of this type. 

The majority of the relationship questions involved natural 
items to cultural items. The children seemed to be mainly interested 
in why man carried on his activities as he did in his natural en- 
vironment. Such results satisfy the modern point of view in geog- 
raphy teaching. Facts are important but the relation of these facts 
to one another and the manner in which they fit into man’s natural 
environment and his activities are of far greater importance. 


CoNncLUSION 


Experimental studies of this type should prove beneficial to 
geography teaching. Few educators would doubt the necessity for 
a more profitable use of the pictures in our geography textbooks. 
Teachers, in general, are not using the text illustrations as they 
might be used. Several conclusions have been reached as a result of 
this study, the more important of which are the following. 

(1) In our attempt to find pictures of the highest quality for 
the study, we discovered that experienced geography teachers have 
difficulty reaching an agreement as to high quality pictures. Pic- 
tures rated as having the highest quality by some were judged as 
having little or no quality by others. A possible reason for this may 
be in the lack of familiarity certain teachers may have of the term 
‘*picture quality.’’ Later statements will show that pictures are in- 
tended to do more than provide intérest in geography, that they 
have an integral part to play in the class room procedure. Un- 
doubtedly quality has a great deal to do with the ultimate results of 
picture instruction. Textbook publishers would do well to consider 
carefully the criteria by which the quality of pictures may be judged 
and select their photographs with a great deal of care. With this 
well done, geographic picture study should be more easily intro- 
duced into our schools. 

(2) This study has, above everything else, shown the effect of 
instruction on the ability of children to interpret geography text- 
book pictures. This conclusion is not based on a type of instruction 
which would be impractical in the classroom. On the contrary, the 
instruction was undoubtedly inferior to that of the experienced 
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geography teacher. Every procedure used in the instruction con- 
nected with this study could be used in the elementary classroom. 
In actual practice, the pictures could be studied before the discussion 
took place, a procedure which would materially improve the type 
of work done in this experiment. As you will recall, this study was 
based on instruction alone. If this procedure could be preceded by 
preliminary class study, as would be possible in the classroom, out- 
standing improvement should be expected in the work of the geog- 
raphy classes. 

(3) Without definite instruction in picture study, the average 
pupil thinks chiefly in terms of geographic facts as was evidenced 
in the child’s questions before the picture instruction was given. 
By teaching the child picture interpretation on the basis of relation- 
ships, he learns to use the illustration for the purpose which it was 
intended—that of relating various factors in the photograph to 
each other. The questions of Set II of the study furnish evidence 
for this contention. 

(4) It was noted that two-thirds of the factual questions, be- 
fore instruction, concerned natural environmental items while one- 
third related to human items. The child seemed to be more interested 
in nature than in the activity or culture of man. Instruction, as evi- 
denced by the questions of Set II, not only induced the child to con- 
sider human behavior as an important geographical factor but also 
related this behavior to certain environmental conditions. More of 
this type of teaching would probably benefit the entire field of edu- 
cation. 

(5) The study indicated that intelligence has little to do with 
the improvement in ability to interpret pictures. The same conten- 
tion is made by the research department of the Los Angeles City 
Schools when they found that pictures help children of less than 
average ability as much as they help the brilliant student. Best of all, 
in this investigation a steady improvement was noted thruout the 
class. 

(6) The study indicated that pictures should do more than mere- 
ly supplement the text. They should be used as special study ma- 
terial in which the pupil learns to interpret the picture as he does 
the text. In many instances the pictures may be used as a means to 
establish whether the thoughts in the text have been assimilated. 
Photographs must certainly do more than provide ‘interest’ in 
geographic study. 
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SOME ELEMENTARY FACTS ABOUT THE TIDE 


CAPTAIN PAUL C. WHITNEY 
U. 8. Coast and Geodetic Survey 


We are all familiar with that age-old diagram shown in geogra- 
phies purporting to explain the reasons for the tides of the ocean. 
It shows the globe with two bulges of water, one on the side nearest 
the moon, and the other on the far side, and to most of us it is not 
difficult to see just why there is a protuberance toward the moon, 
but the other is not so simple. 


EarLy CoNCEPTIONS OF THE TIDE 


In reading the explanation of this diagram, we learn that the 
tide is caused by a heaping up of the seas resulting from the pull 
of the moon and sun, and this heaping up ‘‘followed’’ the moon as 
the earth rotated on its axis, causing the high water with a low 
water between it and the next bulge. This wave, we read on, origi- 
nates in the Southern Ocean and travels westward around the world 
sending off secondary waves to travel to all parts of the seven seas. 

This is apparently an easy way to explain the tide, but more re- 
cent researches do not bear out this early theory. Since Newton de- 
veloped the laws of gravitation, no competent student of the sub- 
ject has questioned that the tide is a necessary consequence of the 
gravitational forces of the sun and moon, but the unraveling of 
the tangled skeins that go into each tide over the world has taken 
a profound mathematical study in which many distinguished tidal 
mathematicians have contributed to the considerable advance of 
the subject. In this study it was found that many features of the 
tide could not be explained by a world traveling wave, and out of 
this work has come a theory that more adequately explains the 
‘“‘why’”’ of the tide. 

The daily rise and fall of the water in the oceans and its tribu- 
taries known as the tide is not nearly as simple a phenomenon as 
one suspects after reading the geography explanation. It varies 
profoundly in type, frequency, and range over the globe. There 
are places that have small ranges (the difference between high 
water and low water) of a foot or so and places with large ranges 
of 40 feet or more; places where there is one tide a day and places 
that have two tides a day; places that have different heights for 
each high water, and other places where there is a difference in 
the low waters; and places where there are differences in both high 
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waters and low waters; and so on, until one wonders how the same 
causes can give rise to so many different effects. 
Types oF TIDE 


We will consider some of these differences and then the causes 
of them. The different types and forms of the tide are divided into 
three principal class- 
es: the daily, or one 


high and one low wa- 7 | oy [ | I 
ter a day; the semi- , {\ | [\ ) {\ {\ | | MY | y 
daily, or two highs 4 \ /\ \ \| 
and two lows a day; ‘| | y 

and the mixed. This 7] Pensacola 

is illustrated in Fig- ; /\ /\ /\ 














ure 1 by grafs. The APY WV VW \ 
horizontal lines rep- 

resent sea level and -4 ol al ah all A 
above and below .- i v 

these lines are plot- 71 J \J \J \J 

ted curves reduced =? Y ume ss |V ma ard an sen oun 7th 
from actual tidal ob- Fic. 1. The three basic types of the tide. The top 
servations recorded curve illustrates the semi-daily type, with two highs and 
during the week of two lows each day. The middle graf, the daily type, 


June 1 to June 7, with one high and one low each day. The bottom gives 


the mixed type with two highs and two lows, all of a 
1928. The scale in feet  difterent height. 


is given along the left 

side of the graf. The curve for New York gives an example of 
semi-daily tide; that for Pensacola the daily tide; and the curve 
for San Francisco the mixed tide. The mixed type of tide may 
vary in character depending upon the locality, and each locality in 
turn upon the time of the month. Figure 2 gives three typical ex- 
amples of the mixed tide. At Seattle, we have the two low waters 
differing by a large amount each day; at Honolulu the two high 
waters differ; and at San Diego both the highs and lows differ 
from each other. The mixed type of tide in certain localities may 
become for a few days in the month a daily tide as depicted in Fig- 
ure 3. Here are shown curves recorded at Manila and Galveston. 
The first part of the period both are the mixed type, but as the 
week advances they become a daily type for a few days. In fact, 
there are few places where the tide does not at some time during 
the year show a tendency to roam outside of its idealized type. 
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Cavusss oF T1paL VARIATIONS 


The range of the tide varies from place to place. It also varies 
at any one place from day to day. Changing meteorological condi- 
tions will cause a daily variation of the range. Principal variations, 
however, are due to 


Seat | astronomical causes 

\ MK \V\ Mn MM MM \n brought about by 
\| | 1 | changes in the posi- 
tion of the moon in its 


| Honotul relation to earth and 
TALAL ALA 


sun. At times of new 


“Al YW) Wl Ws YY VV | moon and full moon, 
the tidal forces of 


“a /\ a j i moon and sun are act- 
ot Att} A Apt Ay py ing in conjunction. 
4/V V/V . . 
4 High water then rises 
3-1 june Ist 2nd 3rd 4th 5th 6th 7th 


higher and low water 
Fig. 2. Types of mixed tides. Seattle, with a marked falls lower so that the 
difference each day among the low waters. Honolulu, a f tid t h 
marked difference in the high waters. San Diego, differ- aie he 1de at suc 
ences in both high and low waters. times is greater than 


the average. This in- 
creased tide is called ‘‘spring tide’’ and the range is known as the 
‘‘spring range,’’ which however has no connection with the spring 
of the year as spring tides may occur at any time of the year. When 
the moon is at its first and last quarters, the tidal forces of sun and 
moon are opposed and the tide does not rise as high or fall as low 
as on the average. These tides are known as ‘‘neap tides’’ and the 
range is called ‘‘neap range.’’ 

The moon in its rotation around the earth describes an ellipse 
in a period of approximately 2714 days. This gives rise to increased 
tidal ranges when the moon is near the earth and decreased ranges 
when the moon is farther from the earth, the former range being 
known as ‘‘perigean’’ and the latter as ‘‘apogean.’’ During the 
month, the declination of the moon is continually changing and this 
change in the position of the moon produces a variation in the con- 
secutive ranges of the tide. When the moon is nearly over the 
equator, the morning and evening tides are somewhat alike. With 
increasing declination, however, the morning and evening tides 
show considerable differences. The tides occurring with the moon 
over the equator are called ‘‘equatorial tides,’? and those when 
the moon is at its greatest declination ‘‘tropic tides.’’ The varying 
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distances of the sun from the earth and its changing declination 
also produce differences in the tide but in a modified degree. The 
produce a very considerable variation of the tidal ranges during 
the year. The problem is still further complicated by the fact that 
spond more readily 2 
to one combination of 4 1 ie [\ /\ [ \ 
other. ve 
should all these dif- « wt! ee as [\_ I, 

; 4 Vi oY | 
ferences occur in the all 
tide which, we are 7|{ su sm 6th 7th 8th 9th 10th Ith 
caused by the gravi- two low waters a day to one high and one low a day. 
tational effect of the 
the Atlantic end of the Panama Canal have a mean tidal range of 
about one foot, while Balboa at the Pacific end of the Panama Canal, 
mean range of 1214 feet? Obviously, the tide producing forces of 
the sun and moon do not vary so greatly in so small a distance. It 
tude. The difference in latitude between these two locations is so 
slight that we must look elsewhere for the explanation. In seeking 
been developed, which, altho in its foundation different from that 
given in geographies, does use in particular cases the ‘‘traveling’”’ 


changing relation of these variations to each other consequently 

different localities re- to 

forces than to an- “| Vv i VY \/ Vi 
Now, just why -~4 i | 

quite certain, is Fig. 3. Mixed tides, which pass from two high and 

sun and moon upon the waters of the earth? How can Cristobal at 

in an air line but little more than 30 nautical miles away, has a 

can be shown mathematically that the forces vary according to lati- 

for the causes to explain the complexities of the tide, a theory has 

or progressive waves. 


PROGRESSIVE AND STATIONARY WAVES 


We are all familiar with the progressive waves we see when a 
stone is dropped into a pool of water, or when wind roughens the 
surface. It is also the same type of wave that travels along a rope 
when one end is shaken. 

The stationary type of wave is not so familiar to us but can 
be observed in its simplest form when one end of a rectangular tank 
partly filled with water is raised and lowered. The whole mass of 
water moves rhythmically first to one end of the tank and then to 
the other, so that it is low water over one-half the tank at the same 
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time that it is high water over the other. In this stationary type 
of wave the rise and fall of the water is greatest at the two ends, 
decreasing gradually toward the middle, known as the nodal line, 
where there is no change in height. For any tank it has been found 
that the natural period of oscillation is determined by the length 
of the tank and depth of water, and does not depend upon the 
amount or period of the disturbing force. If this tank is raised 
and lowered in intervals of time equal to its period of oscillation, 
the wave will increase, until the water splashes over the sides. If, 
however, while the water is oscillating freely, another period of 
raising and lowering is selected, the wave will be greatly reduced, 
and in fact, by a proper selection of interval, completely damped 
out. Now, at one end of the rectangular tank, place a trough-like 
extension of say 14 the width of the tank and about 5 or 6 times 
its length and so arranged that the water from the tank will flow 
freely into the extension filling it to the level of the water in the 
tank. Again raise one end of the tank and immediately lower it. A 
stationary wave will again be generated in the tank, but in the 
connected trough a progressive wave will be started which will 
travel to the further end of the trough. 


OcEANIC CIRCULATING SYSTEMS 


With this model, we can now visualize what is happening out on 
the seas under the influences of the tide producing forces of the 
sun and moon. Imagine the great oceanic areas divided into basins 
of lengths and depths to best respond to these forces. Then, accord- 
ing to the stationary wave theory, they will set up and maintain in 
the basins stationary waves of periods approximating the natural 
periods of each basin. If a basin responds better to the semi-daily 
forces, it will exhibit a semi-daily tide, or a daily tide if its length 
and depth are proper for that period. Into the various arms and 
bays tributary to the ocean, as in the model trough, there will 
ascend progressive waves thrown off by the stationary waves. How- 
ever, the tidal forces of the sun and moon acting on the waters of 
the earth are not as simple as the wave produced in the model tank 
by raising and lowering one end. Tides are far more complex. They 
are as if the tank were raised and lowered not only at one end but 
also as if a rocking motion were applied. 

Now, in the light of the above, let us investigate the tide. We 
find a semi-daily tide practically along the entire shores of the 
Atlantic, with a rise and fall varying from less than one foot to 
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over 40 feet. This means that the Atlantic does not sustain large 
stationary waves resulting from the daily tide producing forces, 
but has several areas that do respond to the semi-daily forces; the 
different ranges being caused principally by the distance from the 
nodal line of the vibrating basins. Near the nodal line the range is 
small with increasing ranges away from the nodal line. 

In the Pacific and Indian Oceans, we find the mixed type of 




















Fig. 4. A tide station in Cook Inlet, Alaska, measur- 
ing a large range of tides. The two photographs show a 
range of 34 feet. The automatic gage is protected by the 
house. 


tide as well as a daily tide in certain localities. The mixed tide (see 
Figure 2) results from diurnal inequality, a factor arising from 
a combination of the semi-daily tide and the daily tide—the greater 
the daily constituent, the greater the inequality. Iu such eases we 
find basins capable of responding to both the daily and the semi- 
daily forces, a condition not found to any extent in the Atlantic 
Ocean. 
ExTREME RancGEs In TIDES 


The stationary wave helps to explain the large tides in the Bay 
of Fundy. Here we have ranges varying from 11 feet at Cape Sable 
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to 40 feet or more at Minas Basin near the head of the bay. The 
length and depth of the Bay of Fundy is such that its natural period 
of oscillation is approximately 12 hours. This brings about a sta- 
tionary wave movement within the bay that is sustained by the 
tide of the open sea of approximately the same period. In the upper 
reaches of the bay, at a distance from the nodal line, the range is 
further increased because of the converging shore line and gradu- 
ally decreasing depths. 

Cook Inlet, Alaska, is another example of extreme large ranges. 
Figure 4 shows a tide station near Anchorage at low water and at 
high water. The tide staff shows a difference between high and low 
water of approximately 34 feet. The stationary wave theory also 
explains very nicely such a tide as is present at Tahiti in the South 
Pacific Ocean. Here, the tide instead of advancing about 50 minutes 
a day, occurs practically at the same time each day. With the moon, 
the principal tide producing body, the tide must advance about 50 
minutes, so evidently here the tides do not follow the moon. The 
explanation of this peculiar behavior is that Tahiti lies near the 
nodal line of the principal oscillating basin due to the moon’s tide 
producing force, but at some distance from the axis of oscillation 
due to the sun’s tide producing force. The tidal effect of the moon 
is, therefore, small here and the resulting tide is from the sun. 


IMPORTANCE OF THE TIDE 


The tide is not a simple phenomenon. In fact, what with the 
constantly changing tidal force of the sun and moon due to their 
changing relative positions to the earth and their effects on the 
océanic areas, the resulting tides are very complicated. A thoro 
understanding of the subject involves deep mathematical research. 
It is hoped, however, that this discussion will clarify the subject 
somewhat. 

Beyond the scope of this short article lie the whole field of tide 
predictions so very important to the mariner and engineer; the 
entire subject of tidal currents, relating as it does to the preserva- 
tion of plant and animal life in the oceans, and the knowledge of 
which is necessary to the engineer in harbor improvements; the de- 
termination of basic tidal datums on which rests sea level elevations 
thruout the land; and many other allied subjects. 
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A MAP SEQUENCE OF THE BELLE FOURCHE 
IRRIGATION PROJECT* 


RALPH H. BROWN 
University of Minnesota 


The usual maps dealing with irrigation merely answer the ques- 
tion: ‘‘Where is it practiced?’’ Familiar examples in almost every 
geography text are maps of western United States and of certain 
other countries on which are outlined the areas ‘‘under”’ irrigation. 
Limitations of scale usually prevent showing any of the interesting 
details within the irrigated regions. Apparently, the teacher who 
uses such maps is expected to draw rather heavily upon his or her 
imagination. This is a dangerous practice in any case but particu- 
larly so when irrigation is being discussed. People as a rule think of 
irrigation in the most glowing of terms as tho it were a species of 
magic thru which an area becomes suddenly transformed from utter 
desolation to an oasis of unrivalled productivity and charm. Many 
have been the poems inspired by this belief, one such poem having 
recently appeared in these pages. There is much fiction combined 
with fact. Occasional maps differentiate between areas reclaimed by 
Federal or State aid and non-supported schemes respectively. This 
may be an unfortunate distinction to make, serving to emphasize a 
difference which may, in reality, be of little moment so far as geogra- 
phy is concerned. 

If the question ‘‘ Where is it?’”’ be accorded first rank, then cer- 
tainly the second most important question about irrigation is: ‘‘ How 
does it affect the areas in which it is practiced?’’ Or, put in another 
way, ‘‘How does an irrigated area differ from the surrounding un- 
watered areas?’’ Why, indeed, separate on maps irrigated areas 
from other areas? These questions are much more searching than 
the first and their answer will be proportionately more difficult. 
Indeed, their complete answer at present is impossible because 
adequate studies have not been made of irrigation as it is practiced 
under different climatic and surface conditions and by people in 
various levels of culture. 


Tue Utiity or a Type Stupy 
Pending the time when a complete answer to these questions is 
available, it is useful to have type studies intended to reveal the 


* The field work upon which this study is based was made possible by funds granted 
for that purpose by the Rockefeller Foundation thru the University of Minnesota. 
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truth of the effect of irrigation particularly as it is practiced in 
regions of varying degrees of subhumidity. Certainly the most satis- 
factory way of showing the effect of irrigation is to compare the 
present with the past. (Another method, more widely used but dis- 
tinctly less satisfactory, is the comparison of the irrigated area as it 
appears today with the surrounding unwatered regions.) The min- 
imum essentials of the method are two maps, one showing the 
present landscape and the other, the pre-irrigation landscape. The 
latter map would portray the original natural and cultural features 
out of which the irrigated area emerged. In a region of semi-arid 
climate the cultural impress of the pre-irrigation period might be 
considerable—far more so than that of a true desert area which 
might well have been originally uninhabited or unoccupied. Prefer- 
able to two such maps would be a series of maps of the same area at 
different times, particularly at critical times, in order to portray the 
sequence of changes in their proper order. 


A Feperau Prosect as AN Ipgau Unit or Stupy 


The only real obstacle to the successful completion of such a 
study is the securing of authentic maps of the past or, in the absence 
of maps, of data from which a reconstruction of a past landscape 
could be made. For such a study a Federal irrigation project makes 
an ideal unit. There is likely to be a wealth of statistical and carto- 
graphic material available at the office of the superintendent or 
manager of the project. Before a Federal project is commenced a 
thoro reconnaissance is made during which the area to be reclaimed 
is mapped with the utmost care. During the life of the project an 
unbelievably large number of maps accumulate year by year—maps 
of farm ownership and boundaries, maps of canal systems, soil 
types, drainage ditches, land classification and contour maps, each 
bearing the date of its construction. Moreover, every water-user 
annually fills out a census blank stating all the important facts about 
his farm and its residents. 

With this official information it is possible to reconstruct, with 
more than the usual degree of accuracy, the geography of the past 
and thus to present a series of maps representative of the area at 
different times. The only difficulty to be met in a sequent-occupance 
study of a Federal project results from their considerable size, some 
of which include over two hundred square miles of land. This diffi- 
culty may be overcome, in part at least, by the selection of a repre- 
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sentative portion of the project convenient in size for study and for 
portrayal on large-scale maps. 

Such a series has been attempted for a portion of the Belle 
Fourche project in western South Dakota. These maps show the 
sequence of changes which irrigation has brought about in this 
region. They also show that the sponsors of the project were char- 
acteristically over-optimistic in their original estimates of the mag- 
nitude of the expected change, revealing again the essential truth of 
Burns’ words: 

The best laid schemes 0’ mice an’ men 
Gang aft a-gley 

And leave us nought but grief and pain 
For promised joy. 


GENERAL SETTING OF THE BELLE FourcHE ProJect 
The Belle Fourche project lies well toward the western limits of 
South Dakota and to the northeast of the Black Hills whose rugged 
forms, only twenty-five miles distant, are plainly visible from all 
parts of the project 
(Fig. 1). In all other 
directions except to 


Index MapI: Location of Beile Fourche Project 
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precipitation of the surrounding plains. The majority of the north- 
ern streams contribute their flow to the Belle Fourche River which 
partially encircles the piedmont region and which has become, in 
consequence, the chief tributary of the Cheyenne River. 

The plain of which the Belle Fourche project is a part is one of 
considerable relief owing to dissection by the main stream and by 
its many tributary creeks of uncertain volume rising in the semi- 
arid plains. The region is best described as a strongly undulatory 
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plain with a relief of from fifty to seventy-five feet. Until the early 
1900’s the area now included within the project, some two hundred 
square miles of land, was an undifferentiated portion of this undula- 
tory plain and was covered, except along the tree-bordered water 
courses, by a steppe 
vegetation. Into this 
region came _ succes- 
sively the cattle-man, 
the government sur- 
veyors, the engineers 
faa and contractors of 
Reniall the irrigation project 
and the farmer, to- 
gether with a retinue 
of laborers, trades- 
people and_ profes- 
sional men. The re- 
sults of this sequence 
of events will be il- 
lustrated by a section 
of the project, blocked out in Map 2, the boundaries of which are 
purely arbitrary (Fig. 2). 


Index Map IZ: Location of Area studied within Project 
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Fic. 2 


THE Pre-IRRIGATION LANDSCAPE 


For a characterization of the area previous to 1905 we may turn 
to the contour map published in that year (Fig. 3). The map is of 
special interest because it represents the region as it appeared just 
preceding its settlement as part of an irrigation project. That it is a 
typical portion of the undulatory plain is apparent from the contour 
lines which betray the strong surface ‘‘grain’’ aligned in a north- 
west to southeast direction. In the eastern part of the area appears 
the meandering Dry Creek, one of the many intermittent tributaries 
of the main stream draining towards it to the southeast. Persistent 
linear ridges dominate the scene. In the southern part of the area a 
shallow, intermittent pond appears prominently as one of the orig- 
inal surface features. 

At this time the area was sparsely settled and there are but few 
marks of man’s occupance. Two or three roads or wagon trails pene- 
trate or cross the area providing means of access to the six houses 
which had been built at this time. Without exception the houses are 
located within the creek valleys which provided water and tree 
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growth in a part of South Dakota where both were welcome. These 
houses were the residences of stockmen whose cattle wandered over 
the surrounding unfenced range land which was still largely in the 


public domain. 


Heralding the approach of another régime is the area selected 


and marked as a 





‘‘sovernment town- 
site.’’ As yet un- 
named, its area of 
one and one-half 
square miles reflects 
the belief of the au- 
thorities that a town 
of several thousand 
people would one day 
be established here. 
So far as can be de- 
termined, no house 
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existed on the pro- 
posed townsite at 





this time; certainly there was no nucleus for a village. This indi- 
cates that the site was deliberately selected. It now seems that fac- 









Map B 
The Area in 1910 
Surveyed and made 
ready for Settlement 
as part of irrigation 











Fig. 4 


tors of situation 
overweighed factors 
of site in the selection 
of the area for the 
proposed town. AI- 
ready in existence 
were the city of Belle 
Fourche in the west- 
ern part of the proj- 
ect and a hamlet 
called Vale in the 
eastern part near the 
Belle Fourche River. 
It was considered ad- 
visable to have sev- 


eral villages within the project to provide necessary services but 
it was believed that these towns should be spaced about six miles 
apart. That is the approximate distance between the ‘‘ government 


town’’ and the older hamlet of Vale. 
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Tue Area In 1910 


The area presents a very different aspect in 1910 for during the 
preceding five years much had happened and stirring times were 
still in progress (Fig. 4). 

By a series of dramatic or at least well advertised steps, the 
area had become part of a government irrigation project. This 
penne meant that the re- 
Sencaminae we claimable land had 


ee been withdrawn from 


vg rome nn the public domain 


aie after which the sur- 
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veyors, the engineers 
and the contractors 
had made their en- 
during marks on the 
land. With the ar- 
rival of the contrac- 
tors together with 
their equipment and 
hundreds of laborers 
to construct the res- 
ervoir dam and the canals, prospective settlers, not to mention real 
estate agents, were provided with the first tangible evidence of the 
better times to come. 

Of chief importance was the laying out of the lateral system 
which provides the means of distributing the water from the main 
canals to the highest portion of each individual farm. Because of the 
rolling surface and the necessity of keeping the laterals as high as 
possible thruout their lengths, the laterals have serpentine courses. 
Their winding courses give a faithful picture of the surface form of 
the area. However carefully the lateral system was laid out some 
land—notably the land lying above the laterals—must forever re- 
main unirrigable, unless pumping be resorted to. In the part of the 
project being studied there was found only one instance of pumping 
water to a higher level and the equipment for that has long been in 
disuse. Theoretically all the land below the laterals could be irri- 
gated by them, but actually that is not the case. The rough, gravelly 
and sandy lowlands along the creeks are considered infeasible of 
irrigation. Consequently the irrigable land at this time comprised 
the sloping land between the highest reach of the laterals and the 
upper margin of the creek flood lands. 
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Notice, in contrast with the winding laterals, the severe rectan- 
gularity of the farm boundaries, no different here from any other 
part of the mid-west. In general these farm boundaries had become 
visible in the landscape thru the construction of fences, usually of 
barbed wire. Around the townsite, farms of forty acres were laid out 
in the belief that the proximity to the town would necessitate or 
induce a more inten- 
sive kind of farming. 

At greater distances | ' fg N 08 tend wovigatte 
from the townsite Se Ee, { Land above 
farms of eighty and on . S. Rew 
more acres in extent 

are more common. 

The townsite, now 
named Newell after 
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Service, has been i an EI 
changed in shape and _ |f : Be Set fe 
reduced in area but sttialt Ss 
still provides ample Fic. 6 


space for a town of four thousand people. (Figs. 5 and 6, Maps C 
and D) 


Tue Area IN 1917 


The year 1917 is of special interest in this study because, not only 
was it a pre-war year but also it was not until 1917 that all parts of 
the Belle Fourche project were under irrigation. Consequently it 
may be said that in 1917 the project was a ‘‘ going concern.”’ (Fig. 7, 
Map E) 

By this time the small village of Newell occupied a portion of the 
government townsite. It is not possible to say how large the village 
was at that time, possibly three or four hundred people, but its 
manner of growth is of special interest. It came into being in a man- 
ner not unlike a mining camp, for with the opening of the project a 
rush of genuine and would-be settlers took place. This characteristic 
is still plainly visible in the village to this day and is reflected, for 
example, in the wooden sidewalks which occasionally line the road- 
ways. A branch railroad had also been built into the area from the 
city of Belle Fourche. A tract of land had been set aside within the 
townsite for railroad use but, strangely enough, the tract was not 
used for that nor, indeed, for any purpose. The railroad terminates 
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a half-mile south of the village for no very good or apparent reason. 
Like the railroad tract within it, the greater part of the Newell 
townsite was idle at this time. | 

In the irrigable land surrounding the townsite a distinctive agri- 
culture was in the making, a type of farming which was being fash- 
ioned by a group of people largely unfamiliar with irrigation in a 
part of the country where stock-raising had been for years the tra- 
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ditional undertaking. It was a region, too, not immediately in contact 
with large consuming centers and where long winters ruled out or- 
chard crops as a possible line of development. 

Map E represents an attempt to reconstruct from farm data the 
area as it appeared in 1917. This map shows correctly the general 
proportions of the various land uses but does not pretend to be 
exact with regard to the distribution of all the crops within each 
individual farm. That is to say, the data from which the map is 
drawn, tell the acreage devoted to each use in each farm but do not 
tell what part of the farm was used for each purpose. If an 80-acre 
farm with 65 acres of irrigable land reported 30 acres of wheat, 5 
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of sugar beets, 10 of flax, 10 of oats, and 10 of pasture, one can only 
form a reasonable conjecture as to the distribution on the farm. In 
this conjecture, knowledge of the area as it appears today comes to 
ones aid. Some parts of the farms are ruled out for irrigated-crop 
land because certain portions of many farms are unirrigable. Pas- 
ture in any large unit is likely to occupy the less desirable portions 
of the irrigable area. Similarly, farms which reported a resident 
family in 1917 are shown to have a house whose site then was pre- 
sumably the same as the site of the present farmstead or its ruins. 

In descending order of importance the irrigable land uses in 
1917 were: hay, pasture, wheat, oats, flax, corn, barley and sugar 
beets. More than half of the irrigable land was used for hay and 
pasture, reflecting thereby the importance of the animal industries: 
raising of sheep, dairy- and beef-cattle. Much of the small grain was 
fed directly to animals, particularly to sheep, of which there were 


‘several hundred in this part of the project. It is a striking fact that 


the majority of these crops were raised by dry-land methods in this 
part of South Dakota at this time, but certainly not with the same 
degree of success as within the project. Most of the hay was alfalfa, 
needing heavy irrigations for its successful production. The sugar 
beet, raised sparingly at this time, is another crop ushered in by the 
practice of irrigation. On the other hand, the continuance of wheat 
and flax under irrigation bespeaks a region but lately removed from 
a pioneer economy. . 

It is of interest to note that the shallow pond which appeared as 
a natural feature on Map A, has been artificially drained in the 
meantime and crops are being raised on its original bed. 


Tue AREA IN 1932 


At the completion of its first quarter-century as part of an irriga- 
tion project we find the region in 1932 very different in aspect from 
its pre-irrigation landscape. 

Since 1917 changes have occurred in land uses, some beneficial 
and some detrimental. In 1932 the order of land uses with the most 
important first is: hay, pasture, sugar beets, barley, oats, corn, 
wheat and flax. Noteworthy is the continued preeminence of the 
animal industries as reflected in the amount of hay and pasture land. 
This preeminence is marked, rather surprisingly, by a great growth 
in sheep grazing, there being now five times as many sheep in the 
area as in 1917. This is a measure of the increased importance of 
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sheep grazing in the dry plains surrounding the project within which 
a large proportion of the sheep are winter-fed. This explains also 
the rise of barley to a position of prominence; barley is a grain 
largely fed to sheep during the winter season. The sugar beet is 
now the leading crop specialty, a dependable, intensively tilled crop 
fitting into the economy of a matured irrigated region in the north- 
ern Great Plains. The sugar factory is conveniently located in Belle 
Fourche city. Flax and wheat are almost non-existent as irrigated 
crops, and properly so. The landscape in 1932 appears in Map F 
(Fig. 8) which, unlike the preceding map, is accurate in detail, hav- 
ing been drawn in the field in the summer of that year. 

Quantitative comparison of the two years of 1917 and 1932 reveal 
the following changes in land uses on 2868 acres of irrigable land in 
the area which is being used thruout for illustration." 




















1917 1932 
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2868 100. 2511 100 
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Dairy cattle OO” rea rere eaters mae 277 dk eT CC ee 307 
Sheep CC dvatewelnwame ewe 553 Sheep Oe wicveiertoriarercnattolelee 2460 


The most striking change in addition to those already men- 
tioned, is in the area of irrigable land, there being less in 1931 than 
in 1917. The reduction is accounted for by the appearance of 
‘‘seeped land’’ after the first few years of irrigation. These are 
areas of poor natural drainage whose surface soil becomes water- 
logged with stagnant water and frequently, in addition, charged 
with an accumulation of alkali. In this connection, compare Maps C 
and D, and notice the seeped areas in the land use map of 1932. On 
both these maps it is interesting to observe that the area which 
originally contained the natural pond, later drained, now reappears 
largely as an area of abandoned fields and homes—the land having 
‘‘gone seepy’’ as the residents would tell you. The appearance of 


1 The statistical work was accomplished by Mr. William Applebaum, a former student. 
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seeped land and the abandonment of such land, at least temporarily, 
seems to be one of the costs of irrigation. Within recent years great 
open drainage ditches have been dug in the seeped areas, the most 
recent landscape change to be wrought by the engineer in the Belle 
Fourche project. 

Last of all we notice the townsite, so optimistically outlined on 
the map of 1905, partially occupied in 1917 and in 1932 still contain- 
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ing a small village on a part of its extensive area. It is now a village 
of less than 500 people living in a cluster of some hundred homes in 
about one-fifth of the official area. It is apparent that the plans of 
a quarter-century ago have not materialized and it seems safe to say 
that they never will. The sponsors of the project hoped for too great 
a change with the introduction of this mysterious new power of irri- 
gation. Nevertheless the changes have been considerable and all 
that could reasonably be expected in this region within so short a 
space of time. 
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THE MINERAL INDUSTRIES: A UNIT IN HIGH 
SCHOOL GEOGRAPHY 


MARGARET J. RIGGS 


Ellington, Missouri 


The unit in commercial geography here presented is intended 
to show how a high school instructor may organize and teach the 
importance, distribution, and conduct of the mineral industries in 
the United States. Such a unit naturally would not be the first in 
the course, and for that reason the students will have had some 
training in geographic thinking. Probable answers students will 
make are included only where it seems necessary in order to clarify 
the line of thought and organization. The unit is written as the 
teacher would present the work. 


THE IMPORTANCE OF THE MINERAL INDUSTRIES 


The following are descriptions of two communities in the United 
States out of which our next group of problems will grow. In read- 
ing about these places remember that they are typical of many areas 
in which minerals play a large part in the lives of the people, but 
that conditions in the two regions are not true of all places where 
minerals are found. I will not tell you where the cities are but want 
you, as our study progresses, to see if you can name either place or 
determine its locality. 


(1) In 1859, at a place in the United States almost entirely devoid of human 


habitation a great gold and silver lode was discovered. On three sides of the site a desert - 


stretched unbroken for hundreds of miles. Mountains b®oke the desert off abruptly on 
the west forming a barrier with high passes blocked by snow thru the winter months. 
The discovery was made known in July, and tho ‘‘the site lacked timber, food plants, 
and even water,’’ by October people were flocking to the place and a town was taking 
shape. Huts and tents became the quickly constructed homes of the rapidly increasing 
population of miners. In March, 1860 ‘‘after a tedious and difficult trek over the moun- 
tains’’ the first pack train reached the community bringing provisions and equipment, 
which brought fabulous prices. It took from six to ten days for wagons to make the 
trip to the camp, and yet only half a year after this first pack train arrived about 450 
wagons were carrying supplies back and forth across the mountains, ‘‘The camp was 
fast becoming a town; tents were replaced by board cabins, and there were a surprising 
number of business houses and offices, including 38 stores of general merchandise, 25 
saloons, 9 restaurants, 8 boarding houses, 10 livery stables, and some 70 others. In one lodg- 
ing house a man had to pay $1 a night for a wooden bunk with hay tick, in a room 


Note: The writer wishes to acknowledge indebtedness to Miss Edith P. Parker, De- 


partment of Geography, University of Chicago, under whose direction this paper was 
written. 
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20 feet by 12, which he shared with 17 others. The population at the close of the year 
is estimated to have been 2,844.’ 

The next year the settlement obtained municipal government and became a chartered 
city. Streets were laid out, substantial business houses were built and sidewalks were con- 
structed. Within six years after its founding the population of the city had reached 
about 11,000. Schools and churches grew and newspapers began to enter circulation. 

By 1870 a considerable mining district had grown up composed of the central 
town and a number of outlying settlements. Before long disaster threatened the mines 
when ground water began to pour into the shafts, but the costly construction of a drainage 
tunnel removed this danger and the community was given renewed life. Water for the 
town was obtained by tapping a lake high in the mountains at a distance of about thirty 
miles. Just before 1880 the combined population of the towns in the district was esti- 
mated at 20,000, the original settlement boasting over half of the people. This period 
marked the peak of prosperity here in a desert environment. After 1880 the product from 
the mines began to decrease in value and the cost of operation increased as the mine 
shafts had to be sunk deeper and deeper. As a result the central boom town of the seven- 
ties shrunk into insignificance almost as rapidly as it had gained fame: in 1890 its popu- 
lation was 8,500; in 1900 it was 2,700; in 1910, 2,250; and in 1920, only 1,200. 

(2) In 1764 a town was laid out where two streams meet to form one of the great- 
est rivers of the nation. Its location at the head of this waterway early made the settle- 
ment an important focus for trade and travel. It was not long until iron ore and coal 
were found in great abundance in the vicinity. These were the chief factors in the town’s 
century and a half of growth in which it became the greatest iron and steel center in the 
United States. Not only were transportation facilities, raw materials, and power re- 
sources available, but the district became the center of a populous area which served to 
furnish an abundant supply of labor for iron and steel mills and a ready market for the 
product of these mills. 

In 1858, the district had gained fourth rank among the iron producing regions of 
the world and the population had reached 49,000. In the next two decades the population 
jumped to 156,000. The place became the leading center of production in the United 
States when abundant and cheap coking coal of excellent quality was found nearby. Coal 
was so plentiful and conditions were so favorable for the continued manufacture of iron 
and steel here that, as the early deposits were exhausted, iron ore came to be imported 
from distances of more than a thousand miles. 

The frontier settlement of 1764, with but one blacksmith shop, has now become 
a thriving industrial center of more than half a million people. Its steady growth has 
covered a period of 170 years and thruout most of that time its fame has rested chiefly 
on the fact that rich minerals occur within its surrounding area. Along with the develop- 
ment of iron and steel as the outstanding industries many other lines of activity sprang 
up and have flourished, such as the manufacture of foods, glass, tin plate, firebrick, elec- 
trical machinery, and railroad cars. 


What contrast did you note in the type of development which 
each of these two places has enjoyed? (One was a boom town, now 
declined ; the other has had a steady and large growth.) Were there 
differences in the number and types of activities that arose side by 
side with mining? In which place did‘ the minerals most affect the 
growth of large industries? What were these minerals? And what 
were the minerals which affected the other place? Since such con- 
ditions are often typical of places in which these minerals occur, 
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then do you think one would be justified in concluding that altho 
the lure of the precious metals is tremendous, the more lasting 
effects of coal and iron give these minerals more importance in peo- 
ple’s lives? Remember your opinion and watch for ways to support 
it as our study proceeds. 

We have seen that two places in the United States gained im- 
portance chiefly thru the existence of minerals nearby, but that the 
development of the two cities differed greatly, partly because of 
the difference in the kinds of minerals found. Reread the descrip- 
tions to discover what other factors related to minerals probably 
contributed to this difference of development. (The location of the 
mineral; its value and uses; the richness, depth and size of the de- 
posit) Then as we study the mineral industries to find to what ex- 
tent men have made use of them we will have to keep in mind four 
important things: (1) The kind of mineral, (2) Its location or dis- 
tribution, (3) Its value and uses, and (4) The character (richness, 
depth, and size) of the deposit. 

Since it will not be possible or practical for us to study all the 
minerals, we will consider only those which are the most common 
and of the greatest value to man. What source or sources can we 
consult to find out quickly what the most valuable minerals are? 
By using the Statesman’s Yearbook make a rough bar graf of the 
most important minerals. You will find that the table in the Year- 
book divides them into metallic and non-metallic—terms which we 
will not stop to define just now. When you record the figures from 
which the graf will be made, use only numbers above 19 million 
dollars in the metallic group and above 300 million dollars in the 
non-metalic group. Since the figures vary so in size, ranging from 
19 to over 300 million dollars, what will you have to do to get all on 
the same graf? (Reduce them proportionately and round out the 
numbers.) The graf will be made as a part of the study outside of 
class. What did you find to be the eleven most important minerals? 
(Petroleum, bituminous and anthracite coal, iron, natural gas, cop- 
per, lead, aluminum, gold, zine, and silver) 


Tue DIstTRIBUTION OF THE MINERALS 


Before we undertake to study our graf—to compare and con- 
trast the values of the minerals—what will you want to know be- 
sides the number and kinds? (Their location or distribution) In 
Goode’s School Atlas, p. 60, you will find a combination map and 
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graf showing the value of mineral output in the different states 
in 1928. With the use of this map list under each mineral the states 
in which it is found. List states in the approximate order of their 
importance. There will be a few of the minerals which we have 
found to be of value that are not shown here. Where can you find 
out the states in which these others are located? 

(Lists such as the following should result: 


Coal Petroleum and Natural Iron 
Gas 
Pennsylvania Oklahoma Minnesota 
West Virginia Texas Michigan 
Ohio California Alabama 
Illinois Pennsylvania 
Kentucky Illinois 
Indiana Arkansas Gold and Silver 
Oklahoma Louisiana California 
Alabama Kansas Utah 
Virginia West : Virginia Montana 
Wyoming Ohio South Dakota 
Kansas Illinois Colorado 
Kentucky 
Wyoming 
Copper Lead Zine Aluminum Ore 

Arizona Missouri Tri-state district Arkansas 
Nevada Idaho Missouri Georgia 
Utah Utah Kansas Alabama 
Montana Oklahoma Tennessee) 
Michigan New Jersey 


New Mexico 


What conclusion can you make as to the general location of 
silver and gold deposits? Where, in general, is most of the coal 
located? Recall the two descriptions of the mining centers which 
you read at the first of our study. Can you now make a justifiable 
guess as to the part of the country in which each is located? (The 
first, the boom city, is probably in the west or Rocky Mountains 
and the second city is probably near the Ohio Valley. Some of the 
students may here recall that the second was located at the conflu- 
ence of two streams which form an important river. Knowing that 
the Ohio is important, after they look to see whether it is formed 
in this way, they may decide that Pittsburgh is the location of the 
second example. If they do, then caution them to continue to be on 
the lookout for things which will verify their decision.) You re- 
member that in the second city iron came to be imported from a dis- 
tance of 1,000 miles after the local ores declined. If this place is 
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somewhere near the Ohio, then from what states could this iron ore 
have come? (Minnesota, Michigan, or Alabama) Notice that, of the 
three states producing the largest amount of iron ore, Alabama is 
the only one which produces a great quantity of coal also. Since coal 
is used extensively for power in the manufacture of iron and steel, 
will you expect Alabama to keep most of its ore for local use? Then 
from what places will the Ohio valley coal states probably receive 
most of their ore? (Minnesota and Michigan) What other minerals 
besides coal are great sources of power? (Petroleum and natural 
gas) In what two localities did you find most of these being pro- 
duced? (Texas-Oklahoma and California) Will you expect most of 
these minerals to be used where they occur or to be transported 
elsewhere? Consult the map of manufacturing states in Goode’s 
Atlas, p. 61. Since petroleum and natural gas are sources of power, 
do you think they will be used in states where power is needed for 
manufacturing? Then to what part of the country will these min- 
erals, especially those from Texas and Oklahoma, probably be 
taken? Remember that each opinion offered will have to be sub- 
stantiated or verified later thru some source such as your text. 


THE CoMPARATIVE VALUES OF THE MINERALS 


Compare the map of mineral production with Goode’s map 
showing the distribution of population. What generalization and 
conclusion can you make as to the distribution of minerals and the 
places where most of the people live and work? (In general, the 
greatest area of mineral production corresponds with areas of large 
population, leading one to conclude that there is a close relationship 
between the production of minerals and the numbers and distribu- 
tion of peoples.) What contrast do you note between the numbers 
of people and the amount of manufacturing in the places where sil- 
ver and gold are located and those where coal and iron are found? 
(Small population in gold and silver states; large population in 
iron states) Since you were told that the two examples you read 
were typical, had you expected this to be true? Why? It seems, then, 
that in so far as they directly affect man and his activities, iron and 
coal are of much greater value in the United States than are the 
precious metals, silver and gold. 

Thus far we have learned what the chief minerals are, where 
they are found, and what their importance is in man’s work. Be- 
fore we study each mineral in turn to find out why it is so important, 





\e 


——— we 


wee YU CY —_—w 


ad 


he 


re 











Mar., 1935 THE MINERAL INDUSTRIES 125 


let us consider more closely the comparative values of the different 
minerals themselves. By studying the graf you have constructed, 
make at least three statements which will characterize the relative 
values of the minerals. (Such statements as these should result: 
Petroleum exceeds in value any of the other minerals. From the 
standpoint of the value in dollars, silver and gold are among the 
least important of the eleven minerals. Coal and iron are almost 
as valuable as all the others combined. Those which furnish power 
exceed all others. ) 


THE Conpuct oF THE MINERAL INDUSTRIES 


Had you expected to find such a great difference in the money 
value of silver and gold as compared with the other minerals? Since 
you thought that the precious metals would rank higher than they 
do, it is possible that things other than money value might help to 
determine their importance. What other factors could be of in- 
fluence? (The scarcity of the precious metals, their character, their 
‘use, ete.) Read carefully in your text to find out how such things 
as these affect the uses of gold and silver. Use the following ques- 
tions to guide you in your thinking.’ 


1. Thru what stages has the mining of gold usually passed before it is exhausted? 
How have men’s needs and abilities helped to bring about these different stages in 
mining? 

2. How have the places of occurrence and the ways of mining helped to affect the 
initial settlement and the permanence of production in some localities? Give ex- 
amples of places which have shown notable rises and declines in production. (Call 
student’s attention to the first description read, which might be used as an example. ) 

3. How have improvements in mining and the discovery of new deposits helped to make 
it difficult for people who receive fixed incomes? What qualities does gold have which 
make it useful for money? 

4. Does silver have much the same uses as gold? Why? 

. How have the appearance, scarcity, and durability of the two helped to over-em- 

phasize the value of the precious metals? 

6. Why does the prosperity of silver depend largely upon the prosperity of gold, copper, 
or lead? 


ou 


On finding that silver, gold, and copper deposits were located 
generally in the same states one would expect to find also a close 
agreement in their occurrence. As you read in the text, use these 
questions to find out how copper production differs from gold and 
silver in spite of the fact that it is often found near them. 

1These and the following questions are based on the study of the various minerals 


as commonly presented in a high school text. The teacher will find it easy to adapt them 
to whatever text is in use. 
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1. How does the occurrence and production of copper at Butte, Montana, differ from 
that in the upper peninsula of Michigan? Why might Butte be a good place to start 
an industry requiring sulphuric acid? Despite the pureness of the mineral in Michi- 
gan, why is production of copper there now declining? 

2. Why is copper increasing so in importance? 


3. How has this increase in importance affected the amount of extraction now being 
undertaken with low-grade ores? 


4. For what reasons has the United States, with its great sources of copper, become 
a greater smelter of foreign ores than Great Britain? 


You have learned that gold and silver often occur with copper, 
tho not always, and that they differ from copper in the uses man 
makes of them. Two other minerals which are often associated with 
copper are lead and zine, for lead is sometimes found with copper 
ores, and zine is combined with copper in making brass. However, 
lead and zine have qualities which give them distinction in them- 
selves and make them important as minerals. In what part of the 
country was it that you found these minerals being produced? Since 
your text fails to give a discussion of lead and zine, to what sources 
can you go to find out the other things we want to know about them; 
that is, the character and size of the deposits, and the value and use 
of lead and zine in man’s work? 

Like copper, aluminum is also increasing in importance because 
of the many new uses which modern inventions are finding for it. 
Read in the text, and from the discussion of aluminum as it is given 
there explain the following statement : 

Aluminum ore, or bauxite, is one of the commonest elements of the earth’s crust, 


and yet its manufacture is as costly as almost any other mineral; chiefly for this reason 
one of our greatest aluminum plants is located at Niagara Falls. 


What advantages has aluminum over iron? (Lighter, tougher, less 
corrosive) Yet on the graf which you made you found that iron far 
exceeds aluminum in value. Using these questions as a guide, study 
the text to find out why iron holds such an important place in our 
activities. 


1. Think of all the things you have done today and of all the materials you have used. 
In what ways have you made use of things in which iron played a part either directly 
or indirectly? You are students in a town of 18,000. Do you think people in other 
kinds of work in other places would have even greater need for iron and steel prod- 
ucts than you? Why? Where? 

2. Where are our largest centers of population? Where did you find most of the iron 
ore being mined? Why have the largest iron and steel manufacturing cities grown up 
along the upper Ohio River rather than at the places where most of the iron is 
produced? 

3. What advantages did Pittsburgh have which made it become the greatest iron and 
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steel center in the nation? If a company were going to construct a new steel plant, 
in what respects would Gary, Indiana, be a better site than Pittsburgh? 

4, What advantages has Birmingham, Alabama, over both Pittsburgh and the lake 
shore cities for the production of iron and steel? 

5. Can you give sound reasons why Colorado, with both iron and coal, produces only 
1 per cent of the country’s iron and steel? 

6. How have inventions in the last century helped to concentrate iron making, which 
in former times was scattered ? 

7. Why is the United States, the largest iron producer in the world, a great importer of 
ore? 


What other great mineral plays a very important part in the 
production of iron and steel? In what ways? Since coal is a source 
of power, will you expect it to be used in other industries also? Give 
examples. Then will you expect to find a close relationship between 
coal, population, and manufacturing just as you found a relationship 
between iron, population, and manufacturing? Read about coal and 
tell why the following statements are true. 


1. If the production of coal were suddenly to cease, the United States would probably 
be thrown into a panic. 

2. The production of coal in the Appalachian Mountains was in large part responsible 
for the very rapid settlement of the states along the Mississippi River. 

3. Pittsburgh early became the greatest city for the collection and distribution of 
coal. 

4, Altho the heart of the Appalachian coal field is in part of West Virginia and in 
eastern Kentucky and Tennessee, the mines there were slow to develop. 

5. Northern Alabama has no better coal than West Virginia and is farther from the 
country’s greatest manufacturing cities, yet its coal mines were developed much 
more rapidly than those in West Virginia. 

6. Missouri has much larger deposits of coal than does eastern Pennsylvania, yet the 

output in Missouri does not compare with that of eastern Pennsylvania. 

. Much of the transportation of coal is becoming less and less necessary. 

. The methods and expense of mining coal vary greatly even in adjacent fields. 

. Ammonia, tar, chemicals, and dyes are produced in and near Connellsville, Penn- 

sylvania. 

10. Other things being equal, if a flour milling company had the choice of setting up 
a long time project where it could secure either coal or water power, it would prob- 
ably choose the site where water power was available. 


“I 


© oo 


Despite the fact that our coal resources are limited and must be 
conserved, petroleum and natural gas, two great rivals of coal, are 
even more subject to waste. Read in text, using these questions to 
help you determine the chief factors in the réle which petroleum and 
natural gas play in our world of commerce and industry. 


1. Contrast the trend in the production of coal in the United States with that of pe- 
troleum. Give reasons for these contrasts. 

2. With which example of city development in our first two descriptions do you think 

an oil town might best be compared? Why? 
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3. How has the discovery of oil in the Pacific coast states been especially important 
to that section? 

4. Trace the changes and development in the use of petroleum. Why does the young 
chemical engineer consider the oil industry one of the richest fields open to him? 

5. What are the advantages of natural gas over coal for fuel? How are these advantages 
often offset by the character and occurrence of the gas? 

6. Explain as fully as you can why the largest refinery for the Sinclair Oil Company, 
whose oil fields are mostly in Oklahoma and Texas, is located in East Chicago, 
Indiana. 

7. Give reasons why crude oil is shipped to European refineries rather than first refined 
and then shipped to Europe. On the other hand, why is the refined product shipped 
to such countries as New Zealand, Greenland, and East Africa? 


Thru the use of maps of the distribution of minerals, manufac- 
turing and population; the grafs you yourselves made comparing 
the value of minerals; and the discussions your text gave you con- 
cerning the conduct and importance of the mineral industries, you 
have seen how and why the activities of the people in this country 
are so closely concerned with minerals here. You have seen also that 
because of many different factors, both natural and those relating 
to man, some mining communities differ greatly in industrial de- 
velopment and in population from others. By using the two descrip- 

tions from which you first discovered what things are important to 
look for in a study of minerals, write a short paper comparing or 
contrasting the geographic relationships which you found in the 
two places. Remember, your task will be difficult and perhaps fruit- 
less unless you are certain that you understand just what geographic 
relationship means as we have so often explained it. Locate these 
two cities as nearly as you can and tell why you chose these loca- 
tions. 

Sources for the two descriptions. 


1. Jones and Whittlesey: An Introduction to Economic Geography. Description of Vir- 
ginia City, Nevada. 
2. Harriet Carter: Geography of the Iron and Steel Industry of Pittsburgh. Master’s 
Thesis, University of Chicago, 1921. 
. Encyclopedia Britannica, Article on Pittsburgh. 
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THE WARSAW GEOGRAPHICAL CONGRESS 


FLOYD F. CUNNINGHAM 
State Teachers College 
Florence, Alabama 


Representing thirty-six nations, more than 800 delegates, including ten from the 
United States, were in attendance at the Fourteenth International Geographical Con- 
gress which convened at the Politechnika (Politechnical College) at Warsaw, Poland, 
August 23-31. The opening address was delivered by Dr. Isaiah Bowman, President of 
the Congress. Foreign delegates were welcomed to Poland by Professor Eugene Romer, 
famous Polish geographer and cartographer of the University of Lwow. 

On the second day of the Congress sectional meetings were begun. The Congress was 
divided into six sections as follows: Section I, Cartography; Section II, Physical Geog- 
raphy; Section III, Human Geography; Section IV, History of Geography; Section V, 
The Geographical Landscape, including a few papers on journey or excursion geography ; 
Section VI, Methods of Teaching Geography. Approximately three hundred papers were 
presented in person or read by title, the greater number of which dealt with human and 
physical geogaphy. 

Numerous field excursions prior to and following the Congress were organized for the 
benefit of all delegates who wished to take advantage of the opportunities offered. Each 
excursion was under the expert guidance of a Polish geographer. There were seven long 
excursions each lasting about one week. A group of forty members under the leadership 
of Professor Smolenski of the University of Krakow visited Krakow and the high Tatry 
section of the Carpathians before the Congress opened. A second party studied Polesia 
and Bialowegieza and the third group journeyed to Podolia and the Eastern Carpathians. 

After the Congress four groups visited respectively the Holy Cross Highlands, 
Pomerelia, and the Baltic Coast, Northeast Poland, and Polish Silesia. 

A short excursion was made on Sunday, August 26, to Lowicz where the peasants 
were observed in their colorful native dress. Individual and group excursions were 
made in and about Warsaw. 

The social aspects of the Congress had been carefully worked out in detail by those 
in charge, and all delegates enjoyed the colorful receptions given by various individuals 
and organizations. On the evening of the,opening date, Professor Mosciciki, President of 
the Polish Republic, received all the delegates on the grounds of the Castle, formerly the 
Royal Palace, after which a visit was made to the castle itself. 

Other receptions were those given by the Polish Council of Ministers and the city 
of Warsaw. The American delegation was received by the American Ambassador and 
by the American Consul-General. All foreign delegates left greatly indebted for the 
many courtesies extended by the Polish people. 

The next meeting will be held in Amsterdam in 1938, the meeting to be presided 
over by Sir Charles Close, a governmental official of Great Britain and a member of 
the British National Committee for Geography, who was unanimously elected President 
at the final session of the Warsaw Congress. 
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EDITORIAL NOTES AND NEWS 


In the January number of the JouRNAL attention was called to several new bridges 
to be built or under construction. Professor R. M. Brown of Providence informs us that 
the voters turned down the proposed bridge across Narragansett Bay and that there is 
little prospect of it being constructed. 





Dr. C. E. Cooper, President of the National Council, is making rapid progress in or- 
ganizing the program for the next annual meeting to be held in St. Louis the last of 
December. He reports that special railway rates will be available for the meeting and 
that headquarters will be at Hotel Chase, and that meetings will be held in the hotel. 





A newly completed pipe line enables the petroleum from the great producing fields 
of Iraq to reach the markets of the world by way of the Mediterranean. This new route 
saves the long journey from the Persian Gulf, thru the Red Sea and Suez Canal, and 
saves the canal tolls as well. The line—really two pipe lines—starts from Kirkuk in 
northern Iraq. At Haditha, on the Euphrates, one line takes a southwesterly direction 
to Haifa, and the other passes almost directly west to the French-Syrian port of Tripoli. 
Approximately 21 hours are required for the oil to make the journey from Kirkuk to 
Haifa, and 25 hours to Tripoli, the oil flowing about 25 miles an hour. The line has been 
constructed to serve oil companies of France, United States, Great Britain, and Nether- 
lands. Since France has little oil of its own, this outlet is of special significance to it. 
Estimates place the daily capacity of the line at 85,000 barrels. Since leaks in the line 
would produce ground stains easily observable from the air, airplanes will be used for 
patrol purposes. 





To provide better means of subsistence for its Arctic peoples, Canada has finally 
succeeded in getting a large herd of reindeer into the MacKenzie Delta region. The herd 
has been six years on the way from Alaska and numbers nearly 3,000. Thousands of square 
miles of northern Canada provide suitable pasture lands and introduction of this herd 
marks the beginning of a new epoch in the development of the Dominion’s arctic area. 





The last issue of Ymer, 1934, Hafte 1 och 2, contains an excellent article on the 
ancient civilizations of Mexico. The article is based on field work done in 1932 by the 
author, Sigvald Linné. A number of illustrations accompany the article, those of Teoti- 
huacan and of Chicken Itza being especially noteworthy. 





Owing to the success of the first summer session offered last year by the First Mos- 
cow University, a second session will be held in Moscow in July and August. For further 
information write the Institute of International Education, 2 West 45th Street, New 
York City. 





The recent drought in the interior of the United States does not indicate that the 
climate has basically changed, according to J. B. Kincer of the U. S. Weather Bureau. 
Rather, it was a periodic dry phase of the climate which is bound to change back to a 
wet phase. An excellent illustration of these trends is offered by the last century ’s weather 
records at St. Paul which shows three low levels followed by normal precipitation. The 
five year drought period ending in 1856 resulted in a deficiency of 25.9 inches while 
another ending in 1891 lacked 21.6 inches. The five year period ending in 1934 shows a 
deficiency of 24.3 inches. 
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Another stratosphere flight will be made next summer under the joint auspices of 
the National Geographic Society and the U. S. Army Air Corps. The flight will start from 
the Black Hills as it did last summer, with Captain Albert W. Stevens in command and 
Captain Orvil A. Anderson, the pilot. Every effort is being made to prevent an accident 
similar to the one which wrecked last year’s flight after an altitude of more than 


eleven miles had been attained. 





A fertile farm area, dotted with farmsteads, and traversed by miles of modern 
highways and canals, now replaces the malarial Pontine marshes just outside the city 
of Rome. So successful has this reclamation project of Premier Mussolini’s been that 
this area has recently been given the political status of a Province. The Rockefeller 
Foundation helped stamp out the malaria which infested the few marsh dwellers of the 
area. The population is largely drawn from the crowded farming regions of the north, 
many being ex-soldiers and their families. The surplus grains, vegetables, and fruits 
will find a ready market in Rome, and as time permits villages and cities will be de- 
veloped, three of the latter being already platted and started. 





Following the recent break in the ledge of rock in the Horseshoe Falls of Niagara 
and that which broke away in 1931, people are wondering how long the falls will last. 
If they continue to recede at their present rate of four feet a year, the sixteen miles 
remaining between the falls and Lake Erie will be worn away (it is estimated) some 
time about 23,053 A.D. 





The U. S. Weather Bureau report for 1934 shows that the past year experienced 76 
tornadoes in contrast with 260 in 1933 and 152 in 1932. Since 1916, only one other year, 
that of 1919, had as few tornadoes. There were 32 people killed by the twisters of 1934 
and property damage was nearly three million dollars. This property loss is about equal 
to that of 1923, while the loss in 1927 was about $43,500,000. Apparently, no one can 
predict what the next season will bring, nor where the greatest storm activity will occur, 
altho certain parts of Arkansas, Missouri, Iowa, Illinois, Kansas, and Nebraska pre- 
sumably have the most frequent storm visitations. 





Few convention cities offer as attractive opportunities for motor trips thru scenic 
mountain parks as Denver does to those who next July attend the week’s sessions of the 
National Education Association. You may motor, ride horseback, explore on foot, fish, 
hunt with a camera, play golf, live in hotel or camp of whatever luxury or comfort your 
pocket book can afford. For further information write to A. Helen Anderson, supervisor 
of publications, Denver Public Schools. 





GEOGRAPHICAL PUBLICATIONS 


C. C. Huntington and Fred A. Carlson. The Geographic Basis of Society. 
626 pp. 213 maps, grafs, and photos. Prentice-Hall, Inc., N.Y. 1933. $5.00 


This is a title so unique among texts introductory to the field of geography that one 
opens the book with the hope that here at last is a ‘‘different’’ book. Perusal of the 
table of contents and later study of its seventeen chapters is disillusioning on this point, 
for it is found that the volume contains the topics, order of arrangement and even the 
viewpoint which we have come to expect in beginning college geographies. This is not 
said to the disparagement of the volume; in fact as this review will seek to show, its 
standard character is one of the more desirable attributes of the book. 
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Chapter 1. ‘‘Geography as a Study of Man and His Environment,’’ is largely con- 
cerned with the definition, scope and content of geography as well as the related social 
studies. Here it is insisted, in later chapters to be oft-repeated, that geography is ‘‘the 
study of the reciprocal relationships between man and his environment,’’ a definition 
which, if consistently followed, would surely result in a book quite out of the ordinary. 
But in practice (fortunately so it seems to the reviewer) the authors frequently depart 
from the restricted territory provided by this definition, with a result wholly beneficial 
to the final result. Altho it is implied (p. 2) that geography has passed beyond (upward?) 
the ‘‘descriptive stage,’’ fully ninety per cent of the book is purely descriptive for 
which users thereof will offer thanks. On page 9 the authors become hopelessly involved 
in an attempt to show the position of geography among the other sciences and conclude 
with the unhappy thought that geographers study those portions of scientific fields which 
others, thru lack of time or inclination, commonly neglect. ‘‘It is hardly to be expected 
that any other science could do all this [analyze environmental conditions and note the 
relation of each to man, his distribution and activities]. So it naturally follows that it 
is part of the business of the geographer to do it.’’ If that is the raison d’etre of 
geography we may well echo Professor Parkins’ recent quotation in these pages: ‘‘God 
help geography.’’ It is an unfortunate statement to have made because it lends the 
support of apparent authority to an idea all too widely held among non-geographers, 
May the time quickly arrive when authors of elementary texts will be content with a 
short, simple, uninvolved statement as to the nature of the subject to be presented and 
let the reader learn the details from the text itself! 

The first part of Chapter 2. ‘‘The Distribution and Activities of Man’’ is logical'y 
placed and, so far as it goes, well done. But it does not go far enough, its material 
being presented too briefly and in too restricted a fashion. The maps in this chapter 
have been injudiciously selected. World density of population is shown on two hemispherical 
projections each with a scale of 1 inch to 3000 miles, while the map showing the far 
less significant shifting center of population in the United States is on a scale of 1 inch 
to 100 miles and, unlike the others, shows great detail of natural and political lines. 

In Chapter 4, ‘‘ Location as a Geographic Factor,’’ the broad facts of earth relations 
are admirably subordinated to the major theme. Chapter 5, ‘‘ Maps and their interpreta- 
tion,’’ is one of the high points in the book and is one of the best presentations of this 
topic to be found in American texts. Chapters 6 to 15 bear the usual titles and treat 
of familiar topics—the lands, weather and climate, soils, water, mineral and land uses. 
On the whole these are well done and Chapter 8, ‘‘Climatic Regions of the Earth’’ de- 
serves special commendation. The book concludes with two themes which are less familiar 
in introductory texts: ‘‘Cultural Factors in Environment,’’ and ‘‘The Geography of 
Civilization. ’’ 

As a whole the book is unnecessarily prolix even tho it is claimed for it that 
planned repetition leads to greater emphasis. The book is remarkably free from direct 
mis-statements of fact and in questions of controversial character the writers wisely 
adopt a neutral ground. Illustrations are generally effective, special attention being 
directed to those in Chapter 6—‘‘The Lands.’’ The book is up-to-date. For example, 
the student will read about such recent and perhaps passing phenomena as the T.V.A. 
and the C.C.C. camps. The appendix contains a wealth of recent world statistics and a 
fifteen-page bibliography which, however, refers to no foreign literature. ‘‘The Geo- 
graphic Basis of Society’’ is an improvement over its predecessor ‘‘ Environmental Basis 
of Social Geography.’’ 


RaLtpu H. BRown 
Unwersity of Minnesota 





